Precise alignment of peptidyl tRNA by the decoding center is essential for EF-G-dependent translocation.
Translocation is an essential step in the elongation cycle of the protein synthesis that allows for the continual incorporation of new amino acids to the growing polypeptide. Movement of mRNA and tRNAs within the ribosome is catalyzed by EF-G binding and GTP hydrolysis. The 30S subunit decoding center is crucial for the selection of the cognate tRNA. However, it is not clear whether the decoding center participates in translocation. We disrupted the interactions in the decoding center by mutating the universally conserved 16S rRNA bases G530, A1492, and A1493, and the effects of these mutations on translocation were studied. Our results show that point mutation of any of these 16S rRNA bases inhibits EF-G-dependent translocation. Furthermore, the mutant ribosomes showed increased puromycin reactivity in the pretranslocation complexes, indicating that the dynamic equilibrium of the peptidyl tRNA between the classical and hybrid-state configurations is influenced by contacts in the decoding center.